The chloroform soluble fraction of the methanolic extract of the aerial parts of Tanacetum santolinoides afforded six sesquiterpene lactones. Tanacetolide A (1) was isolated for the first time from a natural source, in addition to five known sesquiterpene lactones. The structures were established on the basis of extensive studies of their 1D and 2D ( 1 H-1 H COSY, HMQC, HMBC, HOHAHA and NOESY) NMR spectra and FAB mass spectral determinations. The compounds showed good cytotoxic activity when tested using the brine shrimp bioassay.
Tanacetum santolinoides (DC.) Feinbr & Fertig (Pyrethrum santolinoides DC.), which belongs to the family Asteraceae, is a wild plant indigenous to Egypt and grows on the rocky slopes of Sinai [1, 2] . The plant is reputed among the Bedouins to be effective in cholera and the flowers are said to kill goats [3] . Previous studies on the aerial parts of the plant led to the isolation of sesquiterpene lactones (erivanin, hydroridentin, heliangolides), germacranolides [4] [5] [6] , secogermacranolides [7] , flavonoids [8] and various other compounds, including malabricane triterpene derivatives from the roots [9] .
The sesquiterpene lactones of Tanacetum displayed diverse biological properties, including cytotoxic [10] , antibacterial, pesticidal [11] , anti-inflammatory [12] , anti-leishmanial [13] and antifungal activities [14] . In addition, the oil of T. santolinoides showed strong antimicrobial activity [15] .
The present work represents the results of re-investigation of the aerial parts of T. santolinoides. Extraction and subsequent chromatographic fractionation of the chloroform soluble fraction of the methanolic extract yielded a new sesquiterpene lactone (1), isolated for the first time from a natural source, in addition to five known lactones 1α, 3β-dihydroxy-7α,11βH-germacra-4Z,9Z-dien-12,6α-olide (2) [5, 7] , 1α,3β-dihydroxy-9β,10β-epoxy-7α,11βH-germacra-4Z-en-12,6α-olide (3) [5] , 1α,3β-dihydroxy-7α,11βH-germacra-4Z,10(14)-dien-12,6α-olide (4) [5] , artapshinin (5) [16] [17] [18] , and 1-epierivainin (6) [19] (for spectral characterization see supplementary data). The sesquiterpene lactones 2-5 were previously isolated from the same plant, while compound 6 from T. santolinoides is reported here for the first time. (1) Tanacetolide A (1) was isolated as an amorphous solid with a molecular formula of C 15 (Figure 1 ). The first spin system showed a methine proton at δ 3.97 (H-1), which coupled with two methylene protons at δ 2.19 (H-2α) and 1.45 (H-2β). At this point the first spin system was interrupted suggesting the quaternary nature of C-3. The second spin system consists of H-4 (δ 1.62), which coupled with the proton at δ 4.12 (H-5), which in turn coupled with H-6 (δ 1.67). The latter showed further vicinal coupling to the geminally-coupled protons at δ 1.73 (H-7α) and 1.39 (H-7β). Further vicinal coupling between the protons at C-7 and C-8 were observed. Moreover, H-6 showed correlation with H-10, which in turn coupled with the methyl protons at δ 1.05 (H 3 -12) , completing the second coupling system. Again, the spin system was interrupted at this point suggesting the quaternary nature of C-9. This was supported by HOHAHA correlations between the protons at C-7 and the protons H-5, H-10, and H 3 -12. The correlations observed between H-1 and the methylene protons at δ 2.19 (H-2α) and 1.45 (H-2β) confirmed the assignment of subunit A. The assignment of all protonated carbons was achieved by HMQC experiment. The fusion of the two subunits of 1 at C-4 and C-9 was established by HMBC correlations of H 3 -13/C-1, H 3 -13/C-4 and H 3 -13/C-8, as well as the HMBC cross peaks of H-4/C-8, H-4/ C-13 and H-4/C-14, respectively. The 3 J CH HMBC cross peaks of H-2α/C-15, H-2β/C-15, H-4/C-15 and H 3 -14/C-15 supported the placement of the carboxylic and the methyl moieties at C-3. The determination of the stereochemistry was based upon the coupling constant values. The value of the coupling constant of H-1 was similar to those of 1β-OH germacranolides [20] . The configuration at H-4 and Me-9 was determined unambiguously as α (equatorial) by comparing the 13 C NMR chemical shift of C-13 with the literature [21] . Compound 1 is a new natural product, which differs in the stereochemistry at C-4 and C-9 from its synthetic isomer [22] .
Brine shrimp lethality bioassay is an efficient and rapid test that gives a good indication about cytotoxic activity.
The LC 50 values for the 6 isolated compounds were determined and found to vary from 47.9 to 231.7 μg mL -1 (Table 2) . These results are considered to be reasonable, as indicated by Meyer et al, who classified crude extracts and pure compounds into toxic (LC 50 value < 1000 μg mL -1 ) and non toxic (LC 50 value > 1000 μg mL -1 ) [23] . 
Experimental
General: Optical rotations were measured on a JASCO-DIP-700 Digital Polarimeter at 25°C using the sodium D line (589 nm). UV spectra were recorded on a Hitachi 300 spectrometer. NMR spectra were recorded on a Varian Unity 600 Brine shrimp bioassay: Artemia salina encysted eggs were incubated in 100 mL of seawater under artificial light at 28 o C, pH 7-8. Nauplii were collected after incubation for 24 h, then kept under the same conditions for another 24 h. Samples (triplicates) were dissolved in DMSO (2 mg /400 μL), then diluted serially and the volume was adjusted to 5 mL with seawater. Nauplii (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) were added to each set of vials containing the samples.
Controls with 50 μL of DMSO in seawater were included in each experiment. The survivors were counted after 24 h and LC 50 values were determined [23] .
Supplementary data: Spectral data for 1α, 3β-dihydroxy-7α,11βH-germacra-4Z,9Z-dien-12,6α-olide (2), 1α,3β-dihydroxy-9β,10β-epoxy-7α,11βH-germacra-4Z-en-12,6α-olide (3), 1α,3β-dihydroxy-7α,11βH-germacra-4Z,10(14)-dien-12,6α-olide (4), artapshinin (5), and 1-epierivainin (6) .
